Effects of Zn deficiency, antioxidants, and low-dose radiation on diabetic oxidative damage and cell death in the testis.
Infertility is one of the common complications in diabetic men and mainly due to the loss of germ cells by apoptotic cell death. Although several mechanisms have been proposed to explain the induction of testicular cell death by diabetes, diabetic induction of testicular oxidative stress and damage may be the predominant mechanism responsible for the testicular cell death in diabetes. To explore whether factors that either increase or decrease the testicular oxidative stress and damage will enhance or prevent diabetes-induced testicular cell death, the effect of zinc (Zn) deficiency on diabetes-induced cell death has been examined since Zn was found to play an important role in the protection of testis from oxidative stress and damage. Zn deficiency, induced by its chelator N,N,N,N-Tetrakis(2-pyridylmethyl)-1,2-ethylenediamine, was found to exacerbate diabetes-induced testicular oxidative damage and cell death. In contrast, treatment of diabetic rats with antioxidant N-acetylcysteine or low-dose radiation that can up-regulate endogenous antioxidants significantly attenuated diabetes-induced testicular cell death. These results suggest that diabetes-induced testicular cell death that may eventually cause men's infertility is predominantly mediated by the oxidative stress and damage. To prevent or delay diabetes-caused infertility, diabetic patients should avoid Zn deficiency, and might consider antioxidant supplementation.